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Developing the systems man of the future 


Education and the Systems Man 


hy Mon LY. D 


(Adapted from a talk given before the Cleve- 
land Chapter of SPA, April 1957) 


& Discussing education within the frame- 
work of SPA has some special implications. 
We are concerned with educating a new 
generation of systems men who will take 
over from us in the future, and carry sys- 
tems work to points of development which 
we have hardly suspected up to now. 

In another sense, when we discuss edu- 
cation within SPA, we are_ inevitably 
talking about our own education. Systems, 
as a profession, isn't a body of doctrine or 
knowledge which has been bottled and 
preserved, For most men, it is a field still 
alive with the possibility of new discovery, 
new skills, new applications, and new 
horizons. 


Allen Y. Davis is Manager of 
the Systems Department at 
Chas. Pfizer & Company, Inc., 
Brooklyn, N. Y., and is a 
past national president of SPA. 


hether we think of ourselves and the 

education which we are still giving 
ourselves, or the tremendous number of 
new recruits who. must be trained for the 
administrative and paperwork problems 
of the future, we properly have been con- 
cerned with the questions of learning more, 
and of passing on what we know now. 

SPA has been built on the idea of the 
free and intimate exchange of systems 
information, and on this basis has grown 
at a rate which has resulted in an estab- 
lished organization of well over 2000 
people. As a profession, it is soundly es- 
tablished as a necessary and fruitful ad- 
junct of modern management. 

The concern which SPA has felt for 
education is diagnostic of its feeling for 
the responsibilities of professionalism. The 
field has been established for many years, 
but the Association, after its first ten 
vears, is only now in a position to in- 
stitutionalize its efforts at educating others. 

In the coming five or ten years, we have 
a choice of teaching and passing on the 
“classical” systems education which __ is 
based primarily in technique, or of leading 
into. a more dynamic and diversified 
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definition of the systems field, in which 
the horizons have been rolled back, and 
new disciplines are brought firmly within 
the scope of systems work. 


First Choice 
There are good arguments for the first 
choice. We are good at what we know, 
better, I think, than anyone else now work- 
ing in this area. The skills and techniques 
which can be taught in the “classical” 
exposition of the field have produced re- 
sults, and will continue to do so when 
properly applied. The final harvest has not 
been reaped yet, and the techniques will 
be used for years to come in the thousands 
of businesses in this country. 
he difficulties with this first dhe lie 
largely in the fact that too much 
concentration here will generate a group 
of technicians who will know only the 
mechanics of their jobs, and who will 
forget or never learn the wider purposes 
which they may serve. If the means be- 
come the end, the field will suffer the 
penalties of arrogance and over-specializa- 
tion, and will soon be circled by other 
groups who have expanded their fields of 
professional interest to cover our own. 


Second Choice 


The second choice, the choice of leader- 
ship and growth, appeals to me personally 
a great deal more, It matches my own 
interests in education, insofar as I am 
still learning in this field. The systems 
function does not operate in a vacuum, 
and I see the following around me as I 
evaluate systems problems every day: 

Our decades-old relationship with in- 

dustrial engineering. 

The developments in the personnel and 

industrial relations field which have 

crowded in on us in the past twenty 
years. 

The teaching of business administration 

since the second World War in_par- 


ticular, and its inclusion of insights into 
human relations, communication, and 
top-management education and decision- 
making. 

The development of operations research, 
which in the past ten years has almost 
‘paralleled our own as an Association, 
and which is scoring extremely high on 
acceptance in many quarters. 

The emerging field of general system 
theory, which only began to organize as 
a group or society three years ago, and 
which published its first yearbook just 
last year. 


Age of Specialization 

Each of these—and there are others— 
is a developing field, some with intensely 
active investigational characteristics. Each 
of them overlaps our own to a greater or 
lesser extent, and many SPA members have 
a real interest in one or more of them. 
They are all going great guns, developing 
techniques and theoretical structures just 
as significant as our own electronics and 
IDP. 

Like ourselves, they are developing 
specialties (and have been for some time). 
It is an age of specialization. But out of 
this is coming a hunt for new combinations, 
and the search for generalizations. I don’t 
think that it will stop with combinations 
and hybrids. I think that out of all this 
will come some unifying concepts of great 
scope and power, some structure of ideas 
which may well revolutionize our way of 
looking at ourselves and the world. 


Growth and Development 


im question of growth and develop- 
ment must take some of these external 
changes into account. How SPA maintains 
itself in such an environment will, I think, 
be a direct result of how well its members 
manage their own growth, expansion of 
interests, and development of broader 


skills. 
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continued 


This is at bottom an educational ques- 
tion. That is why we see education in 
almost everything we touch in SPA. 

SPA can grow by taking into itself some 
of the new developments, and making them 
part of itself, just as other fields can take 
up our techniques and make them their 
own. Which way it goes will depend upon 
SPA’s view of the scope of the systems 
function, its scope of activity, and_ its 
readiness to explore and lead far out on 
the frontier. 


Counter-Argument 


The counter-argument is, of course, that 
these fields, particularly operations re- 
search and general system theory, are 
beyond most of us; and that anyway, we 
would be diversifying our efforts to the 
point of losing our identity, to the point 
where we wouldn't recognize ourselves. 
But, as any educator will tell you, these 
are comments of people who feel they've 
hit the plateau, who've gone as far as they 
think they want to, and who don’t want to 
make any more effort at education. 

Now, we may have to choose between 
two main directions. Whether we tread 
water, or decide to expand to cover some 
of the developments affecting the systems 
field, we have a growing country and a 
growing population of systems men_ to 
train, and either way, SPA has some edu- 
cating to do. Businesses are being born, 
growing, getting more complex every year. 
The systems job which has to be done is 
getting bigger and bigger every vear. As an 
Association, we have an obligation pro- 
fessionally to teach, to train our replace- 
ments, and help to provide for the many 
more of us who will be required in the 
future. 


What Are We Teaching? 
If we have some educating to do, what 
are we doing now? Largely, we are teach- 
ing the “classical” field of systems educa- 


tion as it exists today. It gives excellent 
training to new men coming into the field, 
and provides refresher courses for prac- 
ticing systems men and_ business men 
who use techniques already developed, 
with important and significant results. I 
think this is extremely worthwhile; this is 
probably going to remain close to the core 
of our teaching for quite a while to come. 
But what about the future, under the 
second of our alternatives? 
> my view of the situation, it is likely 
that the grand alliance, the unification 
of disciplines or structures or ideas I spoke 
of, will come through educational efforts. 
As we hunt for ways of teaching our own 
specialties, the men doing this hunting will 
find more and more cross-over between the 
fields. We're all in the same managerial 
area, all of us—systems, operations  re- 
search, management science, business ad- 
ministration, industrial engineering, and 
the general system theory men. It’s fortu- 
nate that those engaged in education are 
in an atmosphere where it is right and 
proper to develop theoretical structures. 
Out of that atmosphere will come the 
hoped-for unification. 


Liberal and Technical Education 


It is one which should link organization, 
communication, human relations and_in- 
teraction, and the technical investigative 
and evaluative disciplines of systems analy- 
sis, operations research, engineering, and 
a number of others into a coherent, teach- 
able structure of great theoretical range 
and of considerable practical power. 

The end-product of an education based 
on such a unified view of systems work— 
and I would still call it systems work, 
though perhaps I'd have to say that it was 
general systems work—would be a liberally 
and technically educated man. Our aim 
would be to develop the whole systems 
man, to develop him according to an or- 
ganized and unified plan, and not just 


to splatter him with a number of patched- 
on techniques. “Know-how” is important, 
but in time “know-why” will be more im- 
portant. 


Application of General Skill 


The specific training of the new systems 
man would be in analysis, evaluation, 
creation, and communication of systems. 
He would have command of the theoretical 
basis of his work, and of an ability to 
translate fluently from the theoretical level 
to the level of practical application and 
communication of solutions. He would be 
a stranger to no industry or form of or- 
ganization, because he would have a 
fundamental grasp of how people work 
together, and some knowledge of the gen- 
eral patterns in which they do their work. 
It would mean, in short, the application of 
a general skill to human situations where 
decisions have to be made, regardless of 
where those situations occur. 


What He Would Be 


he systems man would have a de- 
veloped skill and taste for questioning 
the obvious, as well as the less obvious. 
He would have a unitary view of himself 
and the world around him, and understand 
the place of his work in relation to the 
work which others are doing, much as a 
doctor does. 
He would have a sense of balance, and 
a way of thinking, in dealing with variety 
and change, and be able to handle differ- 
ences within similarities as easily as he 
finds similarities in different situations. 
He would have a developed skill at 
creation—at making new, fruitful com- 
binations of new or old ideas. He will 


know when to call a halt to creating com-' 


binations when it comes time to put them 
into use. 

He would be as proficient as a biologist 
in relating structure to function, and un- 
derstanding the modifying influence of 
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function on structure; and he would un- 
derstand from many different aspects 
where the limits of these influences lie. 
He would remain close professionally 
to developments in other fields related to 
his, and would not lose his generalist 
hearing when it came to listening for 
original discoveries in other men’s societies. 


Complex Future 


H° would, in short, be equipped to meet 

a pretty complex future. He would 
have expanded his interests, activities, and 
scope of training to relate himself in more 
ways than he does now to the top man- 
agement he works with, and would prove 
himself more valuable because of the num- 
ber of skills he could bring to bear on a 
given question. He would be given, and 
be able to handle, the bigger and more 
challenging problems which will face gen- 
eral management in the future. 

SPA is helping to develop this systems 
man of the future, through its educational 
program and through its contact with 
other societies. Colleges and universities 
can translate this help, by incorporating 
into their courses some of the training 
which will help to provide this sort of man 
for the future. 


Must Help Himself 


But most of all, the systems man will 
help himself. Though some of it can be 
taught, this sort of education is the kind 
you grow into. It can’t be pumped and 
prodded into you. Unhappily, it is not 
the sort of thing that can be fully trans- 
mitted by the lecture method or by the 
canned program, regardless of style. This 
is the education which changes a man 
down to his roots, and makes him some- 
thing other than what he was when he 
started, or even better, takes the right 
potential man and makes him a_profes- 
sional in the field. Our job is to do the 
best we know how on both fronts. s/p/a 
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A step by step approach to conversion from 


manual methods to electronic control 


EDPM Inventory Control 


by 


& Inventories at the Hanford Atomic 
Products Operation are managed by the 
Purchasing and Stores Operation of the Re- 
lations and Utilities Operation. The inven- 
tory system described here is designed for 
a general supplies inventory containing 
about 20,000 items valued at approximately 
two million dollars. It is comprised of a 
wide variety of items, e.g., paper clips, 
safety shoes, nuts and bolts, drums of soap, 
stainless steel, janitorial supplies,  etc., 
catalogued in 29 sub-classifications. Unit 
prices range from one mill to hundreds of 
dollars. Disbursement transactions range 
from nine to ten thousand per week. 

Until recently this inventory was con- 
trolled through a 5 x 8 card record system 
in which transaction (purchase, 
receipt, transfer, etc.) required manual 


Robert D. Benson is Program 
Leader—Data Processing, at 
General Electric Company's 
Hanford Atomic Products Op- 
eration in Richland, Wash. 
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posting, calculation and review. 

For a number of years the need for a 
mechanized form of inventory control had 
been recognized. The 702 Electronic Data 
Processing Machine with its high speed, 
reliability, flexibility and calculating capac- 
ity, provided Stores personnel with the 
ideal tool with which to satisfy this need. 

A small study team of Stores and Data 
Processing Operation personnel was formed 
and it was through the joint effort of this 
group that the EDPM system was defined, 
developed and implemented. 

The study group adopted a step by step 
approach to the conversion from manual 
methods to EDPM. Rather than disturb 
the entire Stores Operation in one up- 
heaval, it was thought best to convert the 
inventory in a series of steps designed to 
handle one problem at a time. It was hoped, 
thereby, to eliminate confusion, insure an 
accurate cutover, and reduce the training 
problem inherent in a job of this com- 
plexity. 

The first phase was a parallel operation. 
Stock issues were keypunched into tabulat- 
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ing cards. Weekly on the 702, the quantity 
on each issue was multiplied by the unit 
price contained on a master tape (one 
price record for each item in the inventory ) 
to compute the value. A report of issues 
by stock number was prepared for com- 
parison with results of daily manual posting 
to 5.x 8 card records. 

Unit price changes were computed man- 
ually from the posted records and entered 
into the system as corrections to the pricing 
master. 

In the second phase, daily detail posting 
of issues was eliminated in favor of weekly 
summary posting from the EDPM prepared 
report. At this point, receipts and ali other 
miscellaneous transactions were still posted 
in detail and unit prices were calculated 
and posted manually to the records. 

The third phase also was a parallel op- 
eration. In this step all transactions (re- 
ceivings, adjustments, transfers, etc.) were 
keypunched and the EDPM processing was 
expanded to compute unit prices and main- 
tain a comprehensive stock balance position 
on each inventory item. During this period, 
manual card postings continued as before 
with the results being compared with the 
weekly reports prepared on the EDPM 
system. 

The final phase in this program was the 
complete elimination of the card file. 

Early in the study, it was recognized that 
through full utilization of the data process- 
ing equipment it would be possible to: 


1. Eliminate manual handling of detail, 
including postings and hand calcula- 
tions. 

Develop comprehensive exception re- 

ports to eliminate the need for man- 

ual review of voluminous detail. 

3. Develop an item record containing 
data which could be easily manipu- 
lated to provide special inventory 
analysis. 


Lo 


With the adoption ot these basic objec- 


tives, the procedural review moved into 
the area of output definition. After explor- 
ing a great many ideas, it was determined 
that the inventory system requirements 
would be adequately satisfied by three 
routine reports: One to tell when and how 
much to order, the second to provide an 
audit trail, and the third to provide a 
means of reviewing disbursement history. 

The Reorder Analysis (Figure 1, page 8) 
reports each item in the inventory reach- 
ing reorder point (when balance on hand 
plus due-in less quantity back-ordered is 
less than the lead time plus safety factor 
multiplied by the average monthly usage). 


Two lines of information are printed for 
each item. The first line corresponds to 
the columnar headings and identifies the 
item, its inventory position (balance on 
hand, due-in, back-order) and suggests a 
recommended order quantity. The equation 
Q ~ / 2PY° is used to develop the recom- 

I 


mended order quantity. 


The formula optimizes the costs of in- 
ventory that increase as order quantities 
increase and the costs that decrease as 
order quantities increase: Increasing costs 
include interest, obsolescence, storage, etc., 
while decreasing costs include items such 
as discounts, freight and procurement 
costs, 

The machine calculates Q whenever 
there is a change in PY or I. The P and I 
factors change infrequently. The Y factor, 


° where: Q = Economic Order Quantity 
P = Cost of Acquisition in dol- 
lars per replenishment 


cycle 

Y = Annual Disbursement in 
dollars 

| = Carrying cost percent, per 
year 


The algebraic development of this 
formula is treated in detail in Scientific 
Inventory Control by W. Evert Welch. 
Also in The Theory of Inventory Man- 
agement by Thomas M. Whitin. 
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Figure 1 


dollar value of annual usage, changes 
monthly as the current month field in the 
master record is moved into the first month 
previous field. The Y factor is also changed 
as transactions occur that affect unit price 
or usage history. 

For this reason, Q is recalculated for 
each item once a month as _ history is 
changed, on demand when either the P or I 
factor is changed, or weekly as an item has 
activity that affects the Y factor. 

Since this report is intended for the 
guidance of inventory personnel who pass 
on the advisability of ordering, the second 
line, a resume of disbursement action for 
the past twelve months, was included. The 
historical information was considered de- 
sirable in evaluating an order placement 
situation. Issues history is accumulated 
in the master record each week in a cur- 
rent month-to-date field. Each month the 
result is moved into the first month pre- 
vious field, dropping the twelfth month. 

As an item is reported for reorder review, 
three tabulating cards are prepared. These 
cards, prepunched with item and _ class 
number, unit of issue, and transaction code, 
accompany the Reorder Analysis report and 
are used as follows: 


WEEK GENERAL SUPPLIES - REORDER ANALYSIS. LISTING 
| RRUSHe KITCH 77) 106) wle . 
| 900126, Cop 146 i7 as st ze (027166 
| | 
| 38-1273-1 CLOTHs COVE%! YO) 904 Sec] 606 664 | edd 
3821275-125| CLOTH» DUSTe| C865] 205 03506 < 266) 
SCLVENT» NAP ORM 208 Led Ged 54 oe 
pooooi3 909013 i3 | i3 OW i > 000069 
| 36-840 - ad TISSUE® CLEA) 2 1eY ov 27 2770 2076) ore 
| 
PN) HAND 22212069 PLUS DUE IN 10616045 | LESS BACK) ORDERS 69076 EGUALE 2761040 * 
APOVE PLUS RECOM ORDER VALUE 2217043 EQUALS 45352031 
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Due In ( Figure 2) 
As each item is ordered, the correspond- 
ing due-in card, prepunched with the 
recommended order quantity, is re- 
entered into the system. It sets up the 
due-in quantity in the master record. 
In the event the quantity ordered differs 
from the recommended quantity, the re- 
vised figure is entered in the space pro- 
vided. This quantity is then keypunched 
into the same card. 
As the transaction is processed on the 
702, the program interrogates the revised 
field first—if not significant, the pre- 
punched field is entered. 

Receiving Card (Figure 3) 
The purchase order number is entered on 
the receiving card and forwarded to the 
receiving operation. Upon receipt of the 
material, the quantity received is entered 
on the card along with the total value of 
the shipment. Dollar value is available 
from a copy of the purchase order. The 
quantity received is converted to the 
proper unit of issue and entered in the 
space provided. 
Actual lead time is determined from the 
date of order placement (available from 
the purchase order) and the date the 
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shipment was received. The elapsed time tity, and computes a new Economical 
plus an allowance for paperwork pro- Order Quantity position for the item. 
cessing is entered on the Receiving Card. The results of these manipulations are 
The recorded information is keypunched recorded in the master record. 

into the same card and it is entered in On Order Card (Figure 4, page 10) 

the system. The On Order card is used as a desk 
From the receiving transaction, the ma- reference. It is a handy file of orders out- 
chine picks up the dollar value of the standing and is destroyed when the order 
receipt and the quantity in terms of the is received. 

unit of issue, computes a new unit price At this point, it should be mentioned 
and lead time, reduces the due-in quan- that the machine is programmed to edit 
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Figure 4 


data wherever possible, rejecting and_re- 
porting transactions that are in apparent 
error. If, for example, the due-in quantity 
set-up for an item is less than the amount 
indicated on the receiving, the receiving 
transaction is rejected for additional re- 
view. A duplicate receiving may have been 
created in error; or an incorrect stock num- 
ber may have been punched into the card; 
or it may be a legitimate over-shipment for 
which the additional due-in was not 
created. 

Another check is made on the unit of 
issue as punched in the receiving card and 
recorded in the master record. It is surpris- 
ing how often units of issue are changed 
between the time of order and receipt. 

Impossible situations are also reported 
—receiving transaction where value or 
quantity is not reported. This type of edit- 
ing is applied to all transactions as they are 
processed. For example, disbursement 
transactions that would create a negative 
balance condition are rejected. This is a 
situation that could be caused by a number 
of things, incorrect stock number, receiving 
not processed, ete., all of which require re- 
view. The rejected detail is reported out on 
a printer listing along with a message de- 


scribing the reason for rejection. EDPM is 
ideally suited for this type of review. Data 
purification in this case contributes a great 
deal to improved inventory accuracy. Dis- 
bursing errors, involving units of issue, 
have been reduced by rejecting transactions 
where the unit of issue does not match that 
contained in the master record. 

The need to trace error situations dic- 
tated the content of a second report, the 
Activity Listing. (Figure 5) 

This is a weekly listing showing the 
opening position of each item in the inven- 
tory including date of last activity, balance 
on hand, due-in, back-ordered, unit price, 
inventory value, lead time, economical or- 
der quantity, average use, and maximum 
quantity. 

The opening position line is followed 
by detail activity in order of transaction 
entry, showing the net effect of each trans- 
action on the master record. A closing posi- 
tion line is printed for those items having 
activity during the reporting cycle. 

During the debugging phase and in the 
initial weeks of the conversion, this report 
was referred to frequently, to verify the 
effect of detail activity on the master 
record. Once it was established that the 
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Figure 5 
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program was performing as it should, the 
report was used as it was originally in- 
tended, as an audit trail and an occasional 
reference source to be used when suspected 
error situations appear. The date of last 
activity, carried in the master record and 
printed in the opening position line, pro- 
vides Stores personnel with a reference key 
to the last report on which activity was re- 
ported for the item in question. 

Because of the importance of issues his- 
tory to the system (annual dollar value is 
a factor in the Economical Order Quantity 
calculation and history is an aid to evaluat- 
ing a reorder situation), the Demand An- 
alysis report was devised. ( Figure 6, pg. 12) 

This is a two-line report. The first line 
identifies the item and shows the old and 
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new average usage along with a frequency 
distribution of the number of issues and 
quantity for the period being reviewed. 
The second line presents a recap of dis- 
bursement transactions by month for the 
past year. 

Prepared monthly, it presents inventory 
personnel with a means to review items 
having unusual activity. Adjustments to 
master records can be made in those cases 
where errors have occurred. 

It might be of interest to mention at this 
point that provision is made in the system 
for substitute transactions. In those cases 
where an item is substituted for one that 
is out of stock, it is important not to distort 
usage history by increasing demand on the 
substituted item. In such cases, two trans- 
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action cards are created. One entered for 
the item disbursed, reduces the balance on 
hand but does not increase usage history. 
The second card entered for the out of 
stock item, adds quantity to the usage his- 
tory field, but does not affect balance on 
hand. 

The EDPM inventory system is schema- 
tically presented in figure 7, on pages 14-15, 
the circles representing tape input and 
output units. Output units are to the right, 
input to the left. 

The record developed for this procedure 
contains 430 characters of inventory data, 
dictated largely by reporting requirements. 
On tape each record is slightly larger than 
two inches. The entire 20,000 item inven- 


Figure 6 


tory can be stored on 11% reels of magnetic 
tape. By comparison, the same number of 
manual records, housed in six banks of tray 
type cabinets required about 300 square 
feet of floor space. 

All detail transactions are keypunched 
into tabulating cards from source docu- 
ments, after which, in an auxiliary opera- 
tion, they are recorded on tape, one record 
at a time. These records are sorted into 
stock number and _ transaction code 
quence. 

Transaction codes identify the transac- 
tion and record format and establish the 
order of entry for processing against each 
individual master record. Approximately 
60 transactions are required. This includes 


se- 
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the master creation and file maintenance 
type of transactions needed to correct 
specific fields in the master record (unit of 
issue, history, back order, etc.), as well as 
routine disbursing and receiving transac- 
tions. 

The move from a manual system to one 
that replaces visual records with a mag- 
netic tape was taken with some caution. 
The first step included program debugging 
to be reasonably certain that the system 
was doing the job. 

This was followed by an intensive period 
of parallel operation, where two inventory 
classes were processed using both the man- 
ual and EDPM procedures. The results 
were compared, and after one month it was 
concluded that the EDPM system was 
doing all it was supposed to—and it was 
doing it much more accurately. 

Even so, a single cycle of proofing was 
not considered to be an adequate safeguard 
against future errors. Protection was need- 
ed against isolated undetected machine or 
program errors that either alter records in 
error or, in fact, lose records completely. 

A relatively simple internal machine con- 
trol was developed as follows: 

The input and output master tapes are 
created with control records following each 
inventory class—there are about 29 classes 
in the inventory. Each time an input master 
record is read into memory, control totals 
are accumulated from selected fields. Fur- 
ther, as detail transactions are read into 
memory that affect the selected fields, the 
net change is accumulated in a separate 
group of “counters.” Also, as the updated 
master is. written, the same selected fields 
accumulate in a third set of “counters.” 
When a control break is reached, the ac- 
cumulated input master totals are com- 
pared to the input master control record— 
these totals should agree. Next, the net 
result of the detailed transactions are added 
to the master input totals and the result 
compared to the accumulated output 
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master totals. These totals should also agree 
—they become the new control record 
which is written onto the output master 
tape. 

One additional precaution is taken to 
assure that what is intended to be written 
on the output master tape, is actually re- 
corded. In a separate editing pass that runs 
about 15 minutes, the updated master tape 
is read and the selected fields are accumu- 
lated and balanced to the control records. 
In this manner the input master to the next 
reporting cycle is proved accurate. 

The accumulated control totals are 
printed by the machine as the comparisons 
are made. The results are maintained by 
control personnel who add one more check 
to the system by comparing beginning and 
ending totals from the preceding report 
period. 

In the ideal EDPM planning situation, 
all programs would be completely de- 
bugged on test data and results verified 
to the point where the actual conversion 
to production data becomes routine and 
uneventful. However, this ideal is rarely 
attained—and the more complex the prob- 
lem, the less likely a perfect conversion will 
be realized. 

The matter of creating test data alone is 
a challenging problem and, in a complex 
commercial data processing application, it 
is a formidable task requiring a great deal 
of skill, patience and problem knowledge. 
For example, the input master record in 
this system contains about 75 fields of in- 
formation influenced by some 60 different 
types of transactions. Each of these trans- 
actions when programmed has, in addition 
to the normal or acceptable program flow, 
anywhere from one to six different data 
editing subroutine situations. 

Add to this complexity the usual pres- 
sure of time and one can, when the time 
comes to use real data, reasonably expect 
to uncover the normal complement of 
errors. 
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On the very first run, class control 
totals previously mentioned were printed 
along with a message pointing out that 
the controls were out of balance. This 
happened during debugging sessions and 
resulted from programming errors. How- 
ever, these mistakes had been corrected. It 
was necessary to resort to a step by step 
program review until the mistake was 
identified. An error in logic caused a “lost” 
master record each time an unmatched 
detail was processed. The machine did 
not stop, but continued processing the in- 
put, periodically printing out-of-balance 
control records. This is the type of error 
that, if not detected, creeps through to 
the next reporting cycle where conditions 
become intolerable. In this case, however, 
the error was detected, the program cor- 
rected and the pass restarted with  satis- 
factory results. 

EDP requires precise problem definition, 
and a great deal of attention to detail is 


1. Maintain stock balance position on each line item. 


Extend issues for cost distribution. 


2. Develop one year’s usage history. 


4. Establish reorder points and quantities based on E O O 
formula (for guidance of Inventory Controller) . 


5. Prepare Demand Analysis Report monthly. 


6. Create updated Master Record. 


required to communicate problem require- 
ments, such as record formats, to operating 
personnel. Misunderstandings in this area 
can result in improper data being intro- 
duced into the system. 

Often, input errors are detected at the 
console when error messages point out the 
problem. A certain amount of this is nor- 
mal; but frequently, and this almost al- 
ways happens during a conversation, sheer 
volume makes it necessary to halt, and at 
this point everything possible is done to 
get the program back on the track. 

There is also the type of input error that 
is undetected during processing and is not 
recognized until final reports are printed. 
In one case, a misunderstood keypunch 
instruction caused the dollar value of all 
receipts to be punched one column off. 
This distorted the unit price, inventory 
value and Economical Order Quantity 
position for each item affected. To correct 
the error, inventory master adjustment 
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transactions were entered the following 
week. 

In addition to logic and data miscues, 
there is a variety of overlooked detail that 
usually crops up to cause some discomfort. 
For example, it was not anticipated that 
on a few low value items the computed 
Economical Order Quantity would exceed 
99 months. In each case, this caused an 
overflow resulting in a machine stop. The 
reason for the stop was traced back 
through the program flow chart and sym- 
bolic listing, a step at a time. Once the 
cause was uncovered, the problem was 
remedied by a minor program change. In 
this case, a test on limits was inserted in 
the program. 

Actually, the errors that can be made 
are limitless and are mentioned only to 
throw a little light on conversion activities. 

The program phase of the EDPM system 
required approximately 5,000 handwritten 
instructions and was programmed and 
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debugged in about five man-months. This 
20,000 item inventory is processed, ex- 
cluding auxiliary printing time, in five 
hours. 

The system mechanizes the entire record 
keeping function and provides manage- 
ment with a formula approach to order 
quantities. 

Finally, a comprehensive item record 
provides management with the data re- 
quired to analyze present and proposed 
practices and policies. It may be in the 
area of rapid inventory analysis that the 
most dramatic achievements will be 
realized. s/p/a 


The writer wishes to acknowledge the con- 
tribution made by the following people in 
developing the system described in this article: 
Kendall R. Wright, Wayne W. Lindberg, 
Ronald G. Pulfer, of the Data Processing 
Operation, and Vaughn O. Finfrock, Richard 
L. Carlson, of the Stores Operation. 
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Maintenance Contract 


Cancellation- 


Another Cost Reduction 


Aladdin Industries finds office machine service call costs are 


less than payments for maintenance service contracts 


& An article entitled “Which is Cheaper: 
Service Contracts or Service Calls” 
prompted the Systems Department at 
Aladdin Industries to review the service 
contract costs on office machines at the 
Nashville office. From this review and a 
subsequent survey the decision was made 
to discontinue maintenance contracts on 
all office equipment. The results: $1,483.62 
savings to the Company the first year the 
program was in effect. 


C. B. Rhoades is Senior Audi- 
tor and Systems Analyst at 
Aladdin Industries, Inc., Nash- 
ville, Tenn. 


ie evaluating this experiment considera- 
tion was given to the construction of 
modern office machines and their dura- 
bility. Most machines today are built so 
well that they will withstand years of use 
without serious mishap. Therefore, it is 
profitable for office machine companies to 
offer an attractive maintenance contract 
for a very nominal price. It was concluded 
that the profit normally gained by the 
office machine companies could be retained 
by Aladdin if the contracts were cancelled. 
This was pointed out to management in 
the recommendation of this experiment. 
ad to cancelling our maintenance con- 
tracts a survey of office machines was 
made to determine the general condition 
of the equipment, experience with different 
brands and company policy regarding the 
purchase of new equipment. It was learned 
that in most cases when new equipment 
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was purchased the used machines were not 
traded but transferred to other depart- 
ments where they would not be subject to 
constant use. These used machines serve 
the purpose and prevented the additional 
investment in new equipment for depart- 
ments requiring the use of a machine only 
at certain times during the month. In as 
much as the allowance on used equipment 
is determined by the machine's serial 
number rather than the condition of the 
machine itself there appears to be no 
real reason for periodic checks and service 
as long as machines operate efficiently. 
t was determined that most of the ma- 
chines in our office were less than five 
years old except a few adding machines 
located in departments where their use 
was infrequent. It was interesting to note 
that the older machines required the least 
maintenance. 


| renee in the recommendation was a 

system for recording service calls and 
their cost on cards. Each machine was 
listed on a separate card which showed in 
the heading brand name, serial number, 
location and annual contract cost. During 
the year as service calls were required 
a record of date and cost was entered 
on the card for that particular machine 
before the service man left the office. When 
the invoice was received it was compared 
with the card before being approved for 
payment. 

The schedule on the next page shows a 
comparison of the contract cost with actual 
service call cost. 

From the schedule it appears that the 
service calls for electric typewriters might 
be excessive. Several of these typewriters 
are located in a transcribing pool and are 
subject to constant use. However, only one 
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continued 


machine in the transcribing pool had a 
service call cost in excess of the mainte- 
nance contract cost. We experienced no 
serious delays due to the machine being 
out of repair. 

Our offices are not located in the down- 
town area but out from town about three 
miles. Our parking facilities and the ac- 
cessibility from town make it easy for fast 
maintenance. 

Top management at Aladdin is very 
pleased with the results of this experiment 


Contract 

Machine Cost 
Electric Typewriters $458.50 
Adding Machines ’‘A”’ 
Payroll Bookkeeping Machine 116.75 
Calculators ‘A’ 106.00 
Adding Machines ‘’B”’ 31.55 
Calculators ‘’B’’ 89.92 
Calculators 41.00 
Calculators ’’D” 73.20 
275.00 
Adding Machine “’C’’ 78.20 


and wants to continue it. What the results 
will be in future years remains to be seen. 
It has however, been pointed out that 
the first year’s success may have been due 
to proper maintenance over the past years. 
When this maintenance stops, the ma- 
chine’s life is shortened and will require 
more service calls. Nevertheless, if certain 
machines or brands of machines prove that 
the service call cost is excessive the money 
saved will be available to replace them as 
needed. s/p/a 


Actual Annual 
Repair Cost Savings 
$286.80 $171.70 
58.05 537.47 
116.75 
-0- 106.00 
-0- 31.55 
-O- 89.92 
-0- 41.00 
-0- 73.20 
37.18 237.82 
-0- 78.20 
$1,483.62 
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How to establish clerical work standards 


Work Measurement the Office 


by. Alan Lewy 


P Time standards and incentive systems, 
commonplace in factories, now are being 
applied to office operations. The preoccupa- 
tion of industrial engineers with problems 
purely derivative from factory production 
situations and the resistance once offered 
by administrative personnel to having 
standards established for their work now 
are becoming things of the past. The 
realization that today fully ten percent 
of the working population is engaged in 
clerical-administrative functions points up 


-the need for applying work measurement 


and time study to the clerical areas of 
industry in order to reap. in the office the 
rewards that measured standards have 
brought to the factory. 
oe primary problems in establishing 
measured standards in office work make 
the preparation of work study in the office 
more difficult than the similar operation in 
the factory. 


Alan J. Levy is the Industrial 
Engineering Manager at Colum- 
bian Bronze Corporation, Free- 
port, N. Y., and lectures on 
systems and procedures at Stev- 
ens Institute of Technology. 


First, there occurs within the normal per- 
formance of the clerical operation a greater 
variety of functions presenting a larger 
number of occasional or low frequency ele- 
ments than are to be found in normal fac- 
tory production situations. 

Second, mental elements are common in 
clerical tasks; i.e. elements in which the 
operator must make mental calculations 
or decisions. The time study man must be 
able to evaluate these mental elements. 

Third, the clerical employee will be 
likely to resist to a greater degree the time 
study of office procedures than will the 
factory worker to the study of his opera- 
tions. 

These three problems: greater variety in 
the elements composing the work situation, 
the necessity of having to judge another 
person’s thinking; and the greater tact and 
diplomacy required in handling personal 
relationships demand that only the best 
time-study man or industrial engineer per- 
form office studies. 

An absolute prerequisite before starting 
any time studies is the completion of a sys- 
tem study with the introduction of the im- 
provements the study will develop. System 
improvement not only offers savings, but 
unless the overall system is properiy de- 
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signed, engineering time and money may 
be wasted by increasing the output of op- 
erations that prior system study would have 
revealed as work that should not be per- 
formed at all. When the office routine and 
system is itself in need of considerable 
therapy, the initial system study may de- 
velop into a major project; but if system 
improvements are not instituted before the 
first time study is undertaken, studies and 
rates will not insure the maximum savings. 
It is quite likely, moreover, that later sys- 
tem improvements will thtow out all the 
results of initial time studies by necessitat- 
ing new studies at repeated expenses be- 
cause the changes in the system will require 
a totally new method. 
roel the maximum possible savings in 
system design are established, method 
improvement and work simplification stud- 
ies should be made. At this point the 
analysis of individual operations is initiated 
which is the first step in the time study 
procedure. Work simplification should in- 
sure that the “one best way” of doing the 
particular operation has been designed and 
all necessary changes in the method have 
been made. These may include the size 
of and arrangement of the desk, equip- 
ment to be used, etc. From these work sim- 
plification and method improvement stud- 
ies, standard conditions for the work will be 
established. The clerk should be trained in 
the new method and given time to learn 
the improved method before the time study 
itself is undertaken. 

With the completion of system and 
method analysis, time studies themselves 
should be started; but the introduction of 
a stop watch must be preceded by an ed- 
ucation and selling program that informs 
the employees and managers why stop 
watch studies will be taken. It is important 
to maintain employee confidence and _ be- 
fore commencing stop watch studies the 
clerks should be informed about time study. 
There is a particular initial resistance to 


stop watch work in the office and the suc- 
cess of an incentive program will hinge on 
insuring that the clerical staff understands 
and is willing to cooperate with studies. 
The first step in the actual study is to 
determine a unit of production that may 
be measured and easily recorded as the 
basis of measuring output and paying pre- 
miums. This unit may be post one line, or 
type one page, or file one document, or 
complete one case, etc. Whatever unit is 
chosen it must represent the production of 
the operation and it must be easy to count 
and record. The unit of measure chosen 
may not always contain the exact quantity 
of work from one unit to the next. The work 
content in clerical operations often varies 
from one unit to another, and it is common 
in such cases to use an average quantity of 
work. Thus a clerk who makes entries on 
a card may write from one to ten lines per 
card when the established unit of measure 
is process one card. The past production 
should then be analysed statistically and a 
count of the number of lines posted and 
cards processed during a sample month 
made. From this an average number of 
lines may be computed and this average 
number of lines per card used in comput- 
ing the final rate. After the unit of measure 
is determined the cycle should be divided 


into elements that are easy to record and - 


that have definite, recognizable break 
points, and preferably that run from .06 
to .20 minutes each. 


hen making the actual study it is of 

utmost importance to rate every ele- 
ment at each observation. This ensures that 
the maximum wiil be obtained from each 
reading and assures an evaluation of the 
reading. In office operations many low fre- 
quency elements usually exist, ie.: ele- 
ments that are only occasionally performed, 
such as check name in register, answer 
telephone, open new account card, sharpen 
pencil, etc. Readings on these elements are 
only useful if they have been rated, and 


WORK MEASUREMENT 


Study No:_/7-& 


Operations W/ 
Dept: 


by Page 


study Time:Zi YY Time start: 22444 
Ineff .Time:222-2 Time Stop:_Z27 


Equipment Mh lath ws . Time Elps. Time 


of 


ELEMENTS R D R D R D R D 

® Jo | Zo | 074 95 | 12 | 

75 Po | 32 | /00| 2o | Of 

Jo 174 Go| HO 161 95\ 797 13° 

fO |32 

IS\ tl 


TIME 


STUDY 


SHEET 


Figure 1] 


thus the particular reading adjusted against 
a standard. Because of the many low fre- 
quency elements present, longer studies 
are usually needed for clerical operations. 
It is also important to take readings at dif- 
ferent times during the day to ensure that 
every aspect of the work has been observed 
and recorded. Both the employee and 


supervisor should be questioned to deter- 
mine whether or not all the operations or 
normal interruptions have been observed to 
find what additional elements should be 
included in the final standard. 


To be sure that all elements are rated and 
all low frequency elements are recorded, 
a Time Study sheet should be used which 
gives a column for rating for each column 
of times. Figure 1 shows a recommended 
study sheet. Each element is individually 
recorded, rated and the time entered. There 
is a blank column to the right for time dif- 
ferences if continuous readings are used. 
The column may also be used to check off 
each reading when they are abstracted to 
an analysis sheet. When many low fre- 
quency elements are present, it may be 


S & P - November 1957 


— 
‘ 
Me 
UMN 
2 
4 
A 
| 
ZL = 
= 
as 
21 a 
: 


continued 


Element 2 
Read Card, Verify Signature, Subtract Time Difference 
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Figure 2 
desirable to use a study sheet that gives an mathematically by using an average of the 
individual line for each element. Studies net times. Finally, on a study summary 
made with such sheets require many pages sheet, Figure 3, the net time is determined, 
and the study man should number his rest factor is added, the time is adjusted for 
pages properly. He should also use a short- frequency and from this the final rate is 
hand notation in recording the elements for computed. 
he will not have enough time to write long ; ; 
descriptions. Any appropriate set of sym- Rating Mental Operations 
bols will do. It is only important that their It is recommended every element be 
meaning be properly detailed once in the rated, including those elements that are 
study so that they will be understood at a wholly or partially thinking; that is, ele- 
later review or audit. A sketch of the work ments where the clerk must read some in- 
set up should be drawn on the back of the formation and decide what to do. The study 
first sheet with a list of the standard condi- man should be stationed so that he can see 
tions for the study. At the completion of and read the document or sheet. He must 
» _ the study work the readings are abstracted completely understand the operation so 
& to analysis sheets where they are plotted in that he understands what is being looked 
4 probability triangles one for time and one for, what are the mental operations in- 
Ss for rating to obtain the Most Probable Time volved, what choices are available to the 
= and the Most Probable Ratings. (See ex- operator, and what the operator should 
3 ample of element “Read Card, Verify Sig- finally do. A thorough understanding of the 
4 nature, Subtract Time Difference,” Figure operation, and thus the mental processes, 
in 2.) Those low frequency elements that do leaves the experienced study-man in a posi- 
z hot contain enough readings to plot indi- tion to rate these operations. Thinking can 
sy Vidual triangles may be grouped together only be rated when the thinking process 


in one probability triangle or computed 


itself is clearly understood. 
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n addition to these main recommenda- 

tions in office time study work all the 
standard time techniques and procedure 
should be followed. 

The study man constantly must keep in 
mind the human relations problem and be 
aware of the extra tact that is needed with 
office personnel, particularly as studies of- 
ten take a long time to complete. 

To illustrate the above principles the 
clerical operation “Posting Repair Notice 
to Machine Ledger” will be described. This 
clerical operation consists of posting to a 
machine ledger card the information re- 
corded on completed repair notices. The 
repair notices are filled in by maintenance 
personnel when they repair factory equip- 
ment. In this operation the mechanic is 


WORK MEASUREMENT 


given a repair notice that has a job number, 
and a description of the repair that should 
be completed on a particular machine. The 
mechanic enters the date he performed the 
work with a description of the work he 
actually performed, which may be different 
than the original estimate. He records his 
time on and off the job and material used. 
The clerk's job is posting the information 
from the notice to a machine ledger. This 
is a typical posting operation, similar to 
posting sales orders to an account control 
card, or posting invoices to a customer 
ledger or any of the endless variations of 
this operation. 
‘The maintenance system had been stud- 
ied and changed before this posting 
operation itself was analysed. After method 


STUDY SUMMARY SHEET 
POSTING REPAIR NOTICE TO MAINTENANCE LEDGER 
ELEMENTS (MPR | MPT NET | REST | S.M.'s | FREQ. FINAL 
1 Away Notice, Position New Notice 95 05 .048 | 1.10 052 1/1 052 : 
Read Card, Verify Signature, Sub. Time 90 .10 .090 eat 1/1 -105 = 
Searcn Machine Card, Find, Position 90 14 1260 1.15 1/l 
4 Enter Date and Job No. 95 07 067 | 1.15 .O77 1/l .O77 @ 
5 Enter Description and Remarks 85 160 .016 1/1 .016 
6 Enter Material and Time 90 .08 1.15 .083 
7 Initial Slip - Away Machine Card 95 10 .095 1.12 .106 1/l 106 
8 Low Frequency Elements 80 .37 .296 1.13 _ 15/258 .019 
.603 
LOW FREQUENCY ELEMENTS Ineffective = 1] 
4 - Answer Telephone 
3 - Answer Mechanics Questions 
2 - Sharpen Pencil 
1 - Assort Papers before starting operation 
1 - Open new card, old card filled 
1 - Ask Foreman a question 
1 - Repair error or wrong Job No. 
1 - File posted Repair Notices 
_ 1 - Fill in time sheet 
25 
Figure 3 
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continued 


improvement, which included substituting 
a visible filing system to increase the speed 
in finding the machine cards and_stan- 
dardizing the desk arrangement, the time 
study itself was undertaken. 

The unit of measure chosen was “Post 
One Notice.” Since each repair job was 
recorded on a_ separate slip, each slip 
represented one posting to a machine ledg- 
er. In this maintenance system an in and 
out check on notices is maintained by pro- 
duction control. Production control indi- 
vidually bundles each day’s completed 
notices recording date and quantity of 
finished notices. The posting clerk notes 
his time on and off this clerical operation 
against the particular day's notices he has 
posted. The payroll department may check 
the quantity he records posted against the 
production control ledger to verify the 
clerk’s work. Thus a count of the number 
of items posted is easy to obtain, and the 
number of postings verified against the 
production control book. 

Three different studies were taken of 
the operation on three successive days to 
avoid tiring the operator and to see if re- 
sults from different days would fall in the 
same pattern as shown on the most prob- 
able time graph, Figure 2. The time study 
sheet, Figure 1, had space for the seven 
regular elements and room to record other 
items. All elements were individually rated; 
as continuous timing was used, the time 
differences were later subtracted and _re- 
corded on the sheet. The rating scale used 
here was 75 normal and 100 standard. 

hree of the elements contained mental 

operations, where the operator read the 
notice or card or where he performed men- 
tal arithmetic. In element 2 he read the 
notice to see if it was signed and properly 
filled out and then subtracted the time dif- 
ference. The observer read these items with 
him taking care to see if the notice is easy 
to read. Thus the time study man knew if 
squinting and prolonged concentration is 


derived from difficult reading of poor writ- 
ing, or is acting to obtain a high standard 
time. The observer also did the subtraction 
so that he could rate the elment as it was 
performed. In element 3, the operator pulls 
out a visible tray and searches for the card. 
Here the observer must with his eyes also 
search for the card to rate the effectiveness 
in finding the particular ledger. In element 
5 the operator not only reads the descrip- 
tion of work recorded by the mechanic, but 
decides how it should be interpreted by 
the clerk and how long it should take to 
check and rephrase the mechanic’s wording 
into a notation for the card. Elements 4 and 
6 are direct copying by the clerk while ele- 
ments 1 and 7 are routine movements and 
do not present a difficult rating problem. 

In this study there were a total of 15 
elements outside the regular cycle; Figure 
1 shows the recording of three of these 
elements. Clerical operations, even when 
standardized, contain more interruptions 
than are found in routine factory opera- 
tions. Elements, such as answer telephone, 
answer or ask questions, or open new cards 
are common. Each element must be ob- 
served and rated. All low frequency ele- 
ments may then be plotted on one probabil- 
ity diagram, and if no pattern is obtainable, 
an average of their net times should be 
used. 

Once the study work is completed, the 
rest is routine analysis of the data. Prob- 
ability triangles should be plotted (Figure 
2) and the results transferred to study sum- 
mary sheets (Figure 3). On the summary 
sheet, the final standard minute value is 
computed. It is this value that will be used 
in scheduling work, establishing personnel 
complement and paying incentive bonuses. 
With a measured standard the rule of 
thumb estimates of how much work should 
be produced by the clerical administrative 
staff will disappear and in its place will be 
standards, a basis of effective manage- 
ment. s/p/a 
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Book Reviews 


Office Equipment: Buy or Rent? by Dr. 
Robert N. Anthony and Samuel Schwartz 
Management Analysis Center, Inc., 275 
Newbury Street, Boston 16, Mass. 104 pp., 
$15.00. 

“Office Equipment: Buy or Rent?” pre- 
sents in capsule form the factors to be con- 
sidered when buying or renting office 
equipment. As the authors state, “The prob- 
lem discussed in this book is: Having de- 
cided to acquire a piece of office equip- 
ment, should you acquire it by outright 
purchase or by rental? This problem is 
essentially one of investment policy, and 
like any investment problem the basic issue 
is whether the rental and other costs that 
are saved when funds are invested in 
equipment will be large enough to con- 
stitute an adequate return on the invest- 
ment.” 

The essential quantitative factors to be 
considered in a buy vs. rent problem are: 
(1.) the earnings rate which they require 
on investments of the type under considera- 
tion, (2.) the estimated useful life of the 
equipment, and (3.) the cost involved in 
buying and in renting. 

Besides the basic purchase or rental cost 
there are several other costs to be con- 
sidered, such as excise taxes, maintenance 
and service costs, installation costs, salvage 
value, and miscellaneous items. 

The effect on income tax is adequately 
covered in a separate chapter. The “short 
cut method of analysis” and the “detailed 
methods of analysis” are also fully ex- 
plained in separate chapters. 

The book has many charts, illustrations, 
graphs, and sample calculations to put the 
thoughts across and aid the analyst in his 
analysis on whether to buy or rent. 

This book is a handy reference whenever 
tabulating equipment, micro-film equip- 
ment or other machines are being bought. 


Digital Computer Programming, by D. D. 
McCracken, John Wiley & Sons Inc., 440— 
4th Avenue, New York 16, N. Y.; 253 pp., 
$7.75. 

The mystery surrounding the program- 
ming for electronic computers is gradually 
dissipated as more books like the “Digital 
Computer Programming” appear. This book 
is another one in a series written by Gen- 
eral Electric authors for the advancement 
of engineering practice. 

Using a mythical computer called 
TYDAC, the authors cover the various 
phases required to prepare a program. In 
doing so they present the fundamental 
ideas of programming with detailed ex- 
amples and illustrations. The book is writ- 
ten essentially for beginners in program- 
ming, although it should also be helpful 
to junior programmers. 

The eighteen chapters cover such areas 
as coding fundamentals, binary and octal 
number systems, flow charting, subroutines, 


program checkout, etc. It does a good job | 


in bringing the novice along on the subject 
of programming from the basic principles 
of a computer to the techniques for prepar- 
ing and checking a completed program. 

Charts and illustrations are used very 
freely. Each chapter also has a number of 
programs which the reader can work out 
to develop his skill and ability. The ap- 
pendix includes a summary of TYDAC in- 
structions, octal—decimal conversion tables 
and a bibliography. 

In a manner that one can easily under- 
stand, each chapter covers in great detail 
with ample examples, the methods to be 
followed in developing the parts of a pro- 
gram for a computer. If a potential pro- 
grammer were to read this book before he 
specialized on the programming tech- 
niques for a specific type of computer, he 
would find it easier to understand the ma- 
chine and the methods for solving prob- 
lems on it. It should help reduce the train- 
ing time needed to develop a programmer. 
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Part I of a three part article which discusses the importance of 


selecting the proper language in communication 


Talking Ourselves into ( 


Reproduced by permission from the July. 1957, 


issue of Michigan Business Review, 


published by the School of Business Administration, University of Michigan. 


& It is important first to state that the 
absence of communication easily leads to 
misunderstandings and _ strained relations 
among personnel in an organization. The 
vacuum created mitigates against group- 
belongingness, cooperation and motivation. 
Moreover, many fancied notions rooted in 
the emotions of men are triggered into 
activity. We have, then, communication 
crises when we fail to communicate with 
others. 

There are still other misunderstandings 
created by the evaluations and language 
choices of message senders. When our 
words do not correspond to life facts, when 
they are highly ego-centered, or when they 
strike a blow at the listener's need for self- 
respect, we open the way for our second 
class of man-made crises. 

pon reflection most of us come to the 
realization that the process of com- 
munication is more complicated than we 
customarily assume. In message sending 


William M. Sattler is Professor 
of Speech at the University of 
Michigan and director of the 
school’s annual conference on 
Speech Communication in 
Business and Industry. 


we have the speaker and his particular 
frame of reference, and the listener who 
often has a markedly different perception of 
the situation referred to in the message. 
These factors are recognized in this opera- 
tional definition of communication ex- 
pressed as a question: Who says what—to 
whom—and to what effect? In an ideal situ- 
ation we expect our listener to say, “I can 
hear you, | understand you, I accept what 
you say as correct and proper, and my be- 
havior will be controlled by your message.” 
If there is a breakdown at any of these four 
levels we say commonly that communica- 
tion has failed. When this occurs we 
usually attempt to achieve better results by 
more communication—restatements, explan- 
ations, more reasoning and verbal proofs. 
A second point of view on communica- 
tion failure should also be mentioned. “It 
assumes,” says Fritz J. Roethlisberger, “that 
communication has failed when B_ [the 
receiver| does not feel free to express his 
feelings to A [the sender| because B fears 
they will not be accepted by A.” This 
position makes communication a_two-di- 
rectional affair since participative action on 
the part of the listener is invited. 
he fact that there are more than 600,- 
000 words in the unabridged dictionary 
plus perhaps 150,000 additional technical 
terms suggests that we have a sufficient 
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number of words with which to express 
our meanings. This however is deceiving 
because the world of reality is ever chang- 
ing. With the exception of newly coined 
technical terms and occasional further ad- 
ditions, we are committed to a fairly stable 
vocabulary. We have what might be called 
a finite number of words to represent an 
infinity of external conditions. In this sense 
man is blocked by the very nature of a 
vocabulary. What is more, words are a kind 
of shadow world since they merely are in- 
dicators, signs or pointers. When the con- 
nection between words and events is not 
clear to either party to a conversation, 
shadow representation appears distorted 
to at least one person, and conflict is likely 
to ensue. 

There are still greater problems facing 
us. Suppose a sales manager tells one of his 
salesmen, “I am shocked by what you have 
done, for you have broken a basic rule of 
our company by criticizing our competitor’s 
product to a prospective buyer.” On what 
basis did the manager arrive at this verbal 
output? We have, let us say, the complaint 
registered by the buyer. We can call this 
the external situation. Then we have the 
sensory end organs of the manager that 
are affected by the light and sound waves 
emanating from the customer's oral com- 
plaint. How much or how little the mana- 


S & P - November 1957 


FOL 

= 

O Conmnunication Crises 
i 

2 

wy v 

A 

A\- 

\ 

| 

= 

| 
ay 

\/ +4 

= 
= 

| 
27 

/ 


S & P - November 1957 


2 


continued 


ger hears and sees becomes a factor of im- 
portance when he listens to the customer. 
We have also the intellectual interpreta- 
tions made by the manager, the forces of 
emotion that affect his interpretations, and 
finally, the language choices he makes when 
he talks to his salesman. 
Ww" the manager says may or may not 
be an accurate depiction of the 
customer's statement, not to mention the 
possible distortion which the customer is 
capable of producing. The point is that 
the customer's statement as well as the 
managers verbalization may be colored 
by feelings. When we talk, ostensibly we 
talk about a situation, an occurrence, a per- 
son, but as humans, we also talk about 
ourselves. For example, whether we call 
Executive X firm, obstinate, or pig-headed 
may depend more upon our feelings toward 
Executive X than on X himself. 

Two types of input are thus operative 
when we verbalize: the situation external 
to the speaker and the speaker's special 
interests, feelings and prejudices. In the 
form of an analogy, Francis Bacon spoke 
of Idols of the Tribe by saying, “The hu- 
man understanding is like a false mirror, 
which, receiving rays irregularly, distorts 
and colors the nature of things by mingling 
its own nature with it.” Coupled with 
errors in observing and interpreting which 
Bacon considered as common to everyone, 
we must add also the so-called Idols of the 
Cave that encompass each person's private 
interests, education and emotions. These 
give to the world of facts the stamp of the 
individual. Whether the weather is “hot” or 
“cold,” the view “pretty,” or John does 
“well” or “poorly” are conditioned by the 
observer's electro-chemical bodily states. In 
brief, then, we tend to project our feelings 
into what we say—‘reports” and reality may 
therefore be out of alignment. s/p/a 


Next Issue: Part Il—Language Habits 
That Create Communication Crises. 


NO. 12 OF A SERIES ON A 
MANAGER'S STAKE IN SYSTEMS 


“non compliance” 
by Leslie Matthies 


& When a new procedure is in the making, 
systems people take great pains to coordi- 
nate this new plan. Each division, section, 
or department head is asked to check the 
proposal to see how it affects his operation: 
Will it help to improve your operation? 
Does it make things harder for you? How? 
How can we alter this plan to help you? 
How can we better tie-in your department? 

Thus, coordination is the process of get- 
ting the most for the greatest number of 
people. It requires great patience on the 
part of the systems engineer. It requires 
that he swallow any pride of authorship as 
he sees procedures draft after draft torn 
to shreds. He finds it necessary to corn- 
promise. Coordination is certainly a demo- 
cratic process. Every man who has a part 
to play in the plan also plays a part in its 
formation. 

Finally all are agreed. The big boss 
signs and the new plan goes into effect. 

The new procedure is hardly operating 
before a dragon rears its ugly head. We call 
this dragon “non-compliance.” One super- 
visor won't follow the new procedure for 
reasons known only to himself. 

A supervisor who does just as he likes 
with his operation regardless of the require- 
ments of his fellow supervisors is no team 
member. And a manager who lets such a 
supervisor go on defying his specific orders 
—what kind of manager is he? 

A manager must not only get work done, 
but he must secure coordination. Non- 
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compliance in an organization reduces that 
organization to an ineffective mob. 

Everybody begins to worry about the 
other fellow’s job and tries to do that other 
job to the neglect of his own. Some work 
doesn’t get done. Other jobs are done six 
times over at tremendous cost. 

Thus, the organization becomes. sick. 
Seldom does management suspect that a 
non-compliance attitude is the reason. 


FEBRUARY 

The Importance of Systems Men, by 
Q. G. Turner 

How to Analyze Queueing Situations, 
by C. J. Craft 

The Systems Organization Must Be 
Sold, by V. H. Roman 

Popularizing Expense Management: 
A Case Study 

Purchase Versus Rental of Data Pro- 
cessing Equipment, by Donald C. 
Niles 


The Computer in Commercial Data 
Processing, by E. G. Benser 


May 

The Growing Importance of Business 
Systems, by Leslie Matthies 

Teamwork in the Office, by George 
H. Heller, Jr. 

Systemstep, by Richard W. Pomeroy 

Selection and Protection of Vital 
Records, by Harold F. O'Neil 


Electronics Unifies Management Re- 
lationships, by F. W. Wanner 


The Internal Auditor and Electronics, 
by Charles E. Grody 


How Systems Complements Manage- 
ment, by Dr. Ricardo Gonzalez 


The cure? A top manager who makes it 
clear that once a supervisor has had a crack 
at a proposed procedure, then that super- 
visor is to comply with its provisions 
thenceforth. If the supervisor knows that 
the boss really means this, his non-com- 
pliance will cease. Only tolerance of this 
dangerous attitude allows it to exist at all. 

A firm attitude can kill the dragon of 
non-compliance. s/p/a 
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New machine cuts square D’s inventory records control time 


RAMAC at Work 


by Vb prrome and Mes. 


& With a flash of lights and a swish of a 
searching arm, a new machine can now 
control Square D's inventory records in a 
fraction of the time previously required. 
In contrast to the old tabulating method 
which took days of batching, sorting, and 
posting, the new machine can_ process 
transactions to completion within seconds. 
Square D’s Industrial Controller Division 
in Milwaukee now has the new IBM 
medium sized electronic data processing 


Willard L. Jerome is Electronic Data Process- 
ing Project Director and Mrs. Loretta Hartford 
is Assistant Director of EDP Projects at Square 
D Company, Milwaukee. Wis. 


machine, RAMAC, to maintain its in- 
ventory records on 24,000 stock parts. 
With a large random access memory 
unit accommodating 5,000,000 characters, 
RAMAC easily stores 50,000 records of 100 
characters each, or 100,000 records of 50 
characters each. In addition, it will do its 
own figuring and find its own records. 
When fed new information by punched 
cards, it will, by means of stored program 
instructions, make the necessary compu- 
tations, find the proper record, update it, 
print or punch out desired information, 
and refile the updated record. In addition, 
RAMAC will at any time, even while 
processing regular transactions, type out 
answers to inquiries on the status of any 
record. 
7,” machine follows its instructions at 
»~ a speed of 30 milliseconds, or 30 
thousandths of a second, per instruction. 
On the average, it will process, with over- 
lapping of operations, a complete trans- 
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FIGURE 1. SCHEMATIC DIAGRAM — 305 RAMAC 


action at Square D Company in approxi- 
mately 1.6 seconds, or about the time it 
takes to simply pronounce “1.6”. To be 
able to overlap the operations means that 
a number of operations, such as feeding, 
reading, processing, finding a record, up- 
dating the record, and printing and punch- 
ing output information can be done simul- 
taneously, according to the ingenuity of the 
programmer. Although speed in thou- 
sandths of a second may seem slow com- 
pared to high-speed scientific computers 
which compute in millionths of a second, 
processing speed is balanced with the input 
and output speeds. 

We have given RAMAC a room, 20 by 
30 feet. We brought in two 230 volt, single 
phase, 60 cycle A. C. power lines for the 
power supply. We also modified the room’s 
acoustics in order to reduce the noise level. 
Since the machine generates quite a_ bit 
of heat, we brought in an air conditioning 
unit and installed a venting system to 


exhaust the heat created. We also installed 
a temperature and humidity recorder 
which, if the limits under which the ma- 
chine must be controlled are reached, will 
ring an alarm bell. 
howe the input to RAMAC is 
punched cards, internally the impulses 
are transferred from the punched holes to 
magnetic bits or spots which can be used 
by the machine for processing and com- 
puting at electronic speed. Moreover, the 
magnetic bits are arranged in a_ binary 
code, which is a method of making two 
numbers do the work of our usual ten 
numbers. Hence, RAMAC must translate 
incoming information into the binary code 
in order to process it, and the outgoing 
information must be translated back to 
the card code in order to be punched or 
printed. As one can see in the middle of 
the schematic diagram (Figure 1) the 
processing drum contains the stored pro- 
gram tracks, the working storage tracks, 
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At Square D Company, RAMAC has its own air-conditioned 20 


tics modified to reduce the noise level. 


the arithmetic tracks, the typewriter or 
inquiry track, the output track and_ the 
input track. 

he computing, instructing, or updating 

of records is done on the working stor- 
age tracks. Information is transferred to 
and from the magnetic disk memory shown 
on the left side of the diagram, by means 
of the forked access arm, which moves up 
or down the stack of disks, directly locat- 
ing the right one. The reading head reads 
the correct record from the disk and trans- 
fers it to a working storage track according 
to the instruction. There are four working 
storage tracks which process data by re- 
arranging the data or by assembling  in- 
formation from two or more tracks. For 
instance, on them the input is computed, 
the record is updated and rearranged to 
punch an output card or print a report. 


by 30 foot room with acous- 


Next to the working storage tracks are 
the arithmetic tracks. They consist of 10 
ten-digit accumulators which are used like 
adding machines for adding, subtracting, 
and multiplying. 

Next to the arithmetic tracks is the type- 
writer track. It is used for manual inquiry 
to the record, and as you see on the dia- 
gram, it is the output track for the type- 
writer. Inquiry may be made at any time 
to any record and within ten seconds the 
entire 100-character record will be typed 
out by the typewriter. 

Left of the working storage tracks are 
the program tracks which contain the in- 
structions for the machine. Each of the 
20 program tracks contains 100 digits. Each 
program step requires 10 positions. Hence 
the program tracks will store 200 program 
steps. If more program steps are needed 
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for an application, they may be put in 
memory or on unused working storage 
tracks and brought to the program tracks 
when needed. 
lie heart of the machine is the random 
access magnetic disk memory unit 
shown on the left side of the diagram. 
This unit is a stack of 50 aluminum disks, 
revolving at 1200 revolutions a minute, 
which are covered with ferrous oxide to 
make them sensitive to magnetization. 
There are 100 tracks on each disk, divided 
into 10 sectors, 5 on each side. The sectors, 
which are called records, contain 100 
characters each. Hence the unit holds 
50,000 records. 

The access arm has two read-write heads 
so that either the top or the bottom of any 
disk may be read at any time. A record 
in RAMAC is found by means of an ad- 
dress of five digits, made up of three parts. 
The first two digits are the number of the 
disk on which the record is located; the 
second two digits are the number of the 
track; and the fifth digit is the sector of 
the track. Thus, if we have a five digit 
address of 12345, the record is located on 
disk 12, track 34, and sector 5 of the 
track. 


FIGURE 2 
10 DIGIT PROGRAM STEP 

NO. 

- 
FROM TO | 

i Ww 

| | mE 

| 0 

H 

Io | w 

4 
< oa oa = 
a z 0 < 

| Ts 

| z 

| 

| | 

x 1, A 


RAMAC AT WORK 


We mentioned earlier the program steps 
which are stored on the program tracks. 
A stored program is a set of instructions in 
code which the machine can interpret and 
which the machine stores for use when 
needed. With the stored program steps, 
or instructions, information is processed by 
transferring it from one location to another. 

In Figure 2 is the make-up of a 10-digit 
program step. The character in the first 
position specifies the track on which the 
data is stored. The next two places specify 
the location on the track of the data. The 
next three places similarly specify the 
position on the track to which the data is 
to be transferred. For instance, to rear- 
range information you might want to trans- 
fer five characters from positions 15-19 of 
track X to positions 30-34 of track W. The 
instruction would be: “from X19 to W34 
for 05 characters.” The number of char- 
acters transferred on one instruction may 
therefore, range from 100 down to 1. 

For reference, each program step is 
numbered. After executing an instruction, 
the machine will automatically proceed to 
the next higher numbered step and will 
continue to process each step in sequence 
until interrupted by an instruction to make 
a decision and transfer to a branch in- 
struction. Decisions are made by testing 
the setting of various internal relays or 
switches. The switches may be set by 
means of impulses from input cards, by 
results of computations, or manually, ac- 
cording to the application. These switches 
are decision-making elements and accord- 
ing to the setting, or decision, the machine 
is impulsed to continue with the processing 
at one of a number of branch instructions. 
For example, if the routine is started at 
step 24 and at step 27 is instructed to make 
a decision which branches the processing 
to step 51, the machine will automatically 
follow steps 24, 25, 26, 27 and then branch 
to step 51 and continue automatically with 
steps 52, 53, 54 and so on until it is in- 
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FIGURE 3 


CONTROL PANEL WIRED DECISIONS TO ALTERNATE PROGRAM STEPS 


IMPULSE IN 


IMPULSE OUT 


ACCUMULATOR SIGNS 


PLUS - ZERO - MINUS 


ACCUMULATOR OVERFLOW 


VES = 


SELECTORS 


NORMAL - TRANSFERRED 


CHARACTER SELECTOR 


A-Z, 290,11, 12. SPEC CHAR. 


BLANK FIELD TEST 


VES 


COMPARE TEST 


VES = NO 


ALTERATION SWITCH 


NORMAL - TRANSFERRED 


structed to make another decision and 
branch again. 
get the benefit of the machine's 
decision-making elements, it is neces- 
sary to put a character in the ninth position 
of the instruction step. The presence of a 
character in this position is the instruction 
to the machine to make a decision by 
interrupting the automatic advance to the 
next higher-numbered step and by emitting 
an electrical impulse at the corresponding 
position on the control panel. This impulse 
can then be wired through the decision- 
making elements to the correct branch 
instructions. 

Figure 3 shows the decision-making 
elements under “Impulse In” and the set- 
tings under “Impulse Out”. In explanation, 
if correct processing of data varies with 
the result of a computation, we will test 
the accumulator sign. There are ten ac- 
cumulators available, and the result will be 
in one of the ten. Accumulators work like 
adding machines and the sign on the result 
may be either plus, zero, or minus. After 
the computation is made, the result will 


be tested by placing (for example) the 
letter A in the ninth position of an instruc- 
tion. An impulse will then be available at 
the A hub on the control panel. This im- 
pulse will be wired into the “in” hub for 
the accumulator being tested. The plus 
outlet will be wired to a branch program 
step, the zero outlet will be wired to an- 
other branch program step, and the minus 
outlet will be wired to the third program 
step. 

By the same decision-making possibili- 
ties, the accumulator overflow may be 
either ‘yes’ or ‘no’. Selectors may be either 
‘normal’ or ‘transferred’. The character 
selector may be any letter from A to Z, any 
number from 0 to 9, or any one of 11 
special characters, or blank, so with one 
instruction, any one of 48 different 
branches may be reached. The blank field 
test may be either ‘yes’ or ‘no’. The com- 
pare test may be either ‘yes’ or ‘no’, and 
the alteration switch may be either ‘normal’ 
or ‘transferred’. 

Whenever testing the compare unit, a 
number is added as the tenth position of 
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the program step. The presence of this 
number in this position keeps the machine 
from actually making the transfer as shown 
by the program step and just sets up the 
compare unit. The compare unit may then 
be tested by control panel wiring and the 
program branched according to the de- 
cision. 

Square D first heard about RAMAC 
when IBM offered us the opportunity to 
field test an engineering model. Because 
its capacity, speed and mode of access 
suited our needs so well, we were very 
happy to accept the field test offer. Its 
capacity was adequate for our present 
needs. Since it could permanently maintain 
50,000 records on its disks, it could ac- 
commodate our 24,000 inventory parts 
easily, and leave room for other applica- 
tions as well. It had the right speed for us, 
too. Since we could fully utilize this ma- 
chine’s time with our present volume of 
work, the machine would be economically 
feasible immediately. The biggest advan- 
tage, however, was its random access fea- 
ture. Here was a machine that could take 
our transactions in any order. We could 
get away from sorting everything by our 
cumbersome 17-digit part number. 

It was understood that material control 
would be the first application. This pro- 
cedure has been done by punched cards 
for 15 years, with the present system, 
which is considered very good, in operation 
for 10 of these years. Before we started 
programing, we made a detailed flow chart 
of our present system. So that all the facts 
would be readily available, we charted 
every step taken by the normal work flow, 
as well as every step taken by the ex- 
ceptions. 

When programing began in August 1956, 
the scope of the application was, to a 
large extent, already determined. Since 
the expected delivery date of RAMAC was 
only three months away, we did not have 
time to attempt major revision of the 
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present system. Thus, for the field test, we 
had to limit our scope to the material 
control procedure being done by tabulating 
transfer-posting machines. However, 
we decided to handle the entire procedure, 
exceptions as well as normal routine. We 
also resolved to incorporate any improve- 
ments we could. 


Cy" we had defined what the RAMAC 

material control program to 
cover, we faced the problem of an ad- 
dressing system: how to locate the record 
in RAMAC. Each location has a 5-digit 
address: the first 2 denote the disk, the 
next 2 the track, and the last the sector. 
There were three possibilities: 

1. Use the part number as the address. This 
is ideal if the part numbers have only 5 digits, 
or if a mathematical formula can convert the 
part numbers to a series of 5-digit numbers 
having no duplicates. Each record is then 
stored at the address that its part number 
describes. This was not possible in our case. 
No mathematical formula could reduce our 
peculiar 17-digit part numbers non-re- 
peating 5-digit numbers. 

2. Make the RAMAC address a suffix to the 
normal part number. But if we added 5 more 
digits to the 17 we already have, we would 


be devoting 22 columns of each tabulating. 


card just to the part number. We simply did 
not have the extra columns available. 

3. Use an index. Although this is the least 
direct of the three possibilities, it is the one 
we had to use. RAMAC first goes to an index, 
then examines each part number in the index 
until it finds the correct one. It is as though 
you knew the block a friend lived on, but 
not the exact house. You could go to the block 
and then ring door-bells until you found your 
friend. This is just what the machine does, 
except it searches the whole index in 1/50 
of a second. ‘ 

To use the index method, we set aside 
the 0 sector of each 10-sector track in the 
magnetic disk memory as an index to the 
other 9 sectors of that track. Then we re- 
duced our part numbers to 4-digit ad- 
dresses, showing disk and track locations. 
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continued 


With index addresss, it no longer mattered 
that we had duplicate 4-digit addresses 
since on each track, and hence in each 
index, there is room for up to 9 part num- 
bers. To avoid the extremes of overflowing 
an index or of leaving an index empty, we 
juggled different mathematical formulas 
for reducing our part numbers to 4-digit 
index addresses until we discovered one 
that put 7 or 8 part numbers to an index. 


Programing 

First we determined what types of in- 
coming information, or input, would be fed 
into the machine. We would have two 
types of input: (1.) Bill of material decks 
consisting of a keypunched header card 
representing the assembly to be manu- 
factured, and pre-punched detail cards 
representing the components that will be 
removed from stock to make the assembly; 
and (2.) Miscellaneous transaction cards 
key punched to cover situations like order- 
point increase or decrease, and inventory 
increase or decrease. 

To give you an idea of our material con- 
trol volume, RAMAC processes about 250 
decks and roughly 1000 miscellaneous 
cards a day. 

Next we drew a broad block diagram to 
show what was to be done with the input: 
1. Extend the unit quantity of each com- 
ponent to give the number needed to 
manufacture a certain number as- 
semblies. 

2. Bring stock status totals up to date. 

3. Punch order requests when needed. Af- 
ter up-dating the stock status totals, check 
whether the order point has been reached. 
If it has been reached, RAMAC would 
further check whether an order request 
has already been issued. If an order re- 
quest has been issued, RAMAC would 
check that the quantity requested is still 
enough to cover the situation. If more parts 
are needed, the order request card punched 
by RAMAC would show the present status 


of stock, the quantity to order, whether to 
purchase or manufacture, and the date we 
can plan on receiving it. 
4, Print a material list showing what com- 
ponent parts are to be drawn from stock 
to manufacture the assemblies that have 
been ordered. 
5. Reproduce cards for parts controlled 
outside RAMAC. Certain detail cards in 
the pre-punched decks controlled 
either as finished devices or by the job 
shop and are outside the material control 
procedure. In these cases RAMAC would 
only print the item on the material list and 
reproduce the input card so that a copy 
can be sent to the department that does 
control the item. 
6. Control the decks. Each pre-punched 
deck contains a control number. Actually 
this control number is the sum of the unit 
quantities of the detail cards in the deck. 
In processing the deck, the machine would 
accumulate the extended quantities of the 
components. When the deck is finished, it 
would multiply the control number by the 
quantity ordered. The two products should 
be equal. It would check that the entire 
deck was processed, and that every detail 
card was extended correctly. 
7. Control the documents. In order to 
insure that every source document actually 
gets through the machine, they would be 
assigned control numbers. RAMAC would 
count the documents and keep a record of 
the control numbers processed: 
8. Assure that certain invalid situations, 
such as negative order points or stock 
status totals which dont balance, would 
never exist in the records in memory. Each 
time a record is up-dated, a check would 
be made that no invalid situation has de- 
veloped. If one did develop, RAMAC 
would automatically type out the erroneous 
record for investigation. 

his would be our main program. It 

would do our daily material control 
work. We then diagramed another pro- 
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gram called the maintenance program that 
would do everything else: 

1. Load our records in memory and give 
us a cross reference card showing the 
exact location of every record. 

2. Make any changes necessary in the so- 
called unchanging part of the record, such 
as location, order quantity, or lead time. 
This function would give us a_ printed 
report showing the record before and after 
the change. 

3. Delete any records that become ob- 
solete and open the space for re-use. 

4. Unload selected records. Inquiry 
through the typewriter would tell the 
status of any record, but sometimes we 
would want to know the status of not just 
a few, but of a whole list of parts. Instead 
of inquiring one by one at hand speed, we 
would feed in cards and RAMAC would 
unload the records needed. 

5. Do a mass unload of the whole file 


-twice a month to provide an audit trail. 


After drawing a broad block diagram 
showing what we wanted. the machine to 
do, and before we went into the detailed 
program steps, we designed our permanent 
records, considering the items that must be 
in the records, the number of positions 
each item required, and the order in which 
we wanted the items. Most of the items 
controlled under our present punched-card 
system were included: 

Part Number 

Stock Status Totals: 
On Hand Above Requirements 
On Order 
Order Point 
Available Above Order Point 

Control Data: 

Location in Stockroom 
Source (purchased or manufactured ) 
Order Quantity 
Replacement Time 
Date Record was Last Changed 
Average Monthly Requirements 
Requirements Month to Date 
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Similarly, we designed our working 
storage tracks. 

With our record and track layouts de- 
signed, and with a broad block diagram 
drawn to show what we had to do, we 
drew a detailed block diagram to show 
exactly how we could do it—what program 
steps, for instance, would be necessary to 
“update the record”. With a _ detailed 
block diagram to work from, writing the 
instructions was a simple coding job. We 
wrote them right on the block diagram. 


Ithough the production models can 
handle the 200 program steps or in- 
structions we soon wanted to do, our test 
model can handle only 100 steps. There- 
fore we had to shift our attention from 
the accumulation of desired program steps 
to ways of reducing the number of steps 
by rearranging them so that many steps 
would do double duty. In many cases this 
meant going out to the control panel. 
Hence, we added control panel functions 
to the block diagram. We also added a 
few other things to the diagram like step 
numbers and restart points. 

We were concerned with saving time. 
Careful analysis of the program showed 
that by further rearrangement of steps we 
could make better use of RAMAC’s over- 
lapping features. Hence we added timing 
to the block diagram, which cut the time 
down to 2.5 seconds a transaction, the ap- 
plication to take under 4 hours a day. 

Now our detailed block diagram had 
everything on it. It was our whole program 
and we used it constantly—in fact, it soon 
got so shabby and dog-eared we were 
afraid it would fall in the waste basket and 
look as though it belonged there. RAMAC’s 
control panels were wired from it, and it 
was very valuable when we were testing. 

Programing had started in mid-August 
1956, and by the end of November we 
felt we were in some degree ready for 
RAMAC. But since it was not ready for 
shipment yet, we used the time to further 
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revise and improve our program, and pre- 
pare our test material. 

In January 1957, we went to San Jose, 
California, to test our program on one of 
the engineering models being built there. 
The test showed that our program was 
basically in excellent shape, but that there 
were two problem areas in which our con- 
centrated program steps were exceeding 
the machine’s capacity and hence would 
have to be enlarged a bit. 

When we returned, we prepared two 
additional versions of the program, one 
basically the same, but eliminating the 
problem areas, the other using a different 
approach that had occurred to us. Since 
this different approach seemed to give us 
better results, that is the version we used. 

Our test model arrived May 15. After 
installation and testing, we de-bugged our 
revised program and prepared our records 
for loading. A preliminary parallel run 
with the existing system proved that our 
program covered all possibilities and that 
the machine could do our work on a vol- 
ume basis. We were then ready to have 
RAMAC begin actual parallel operation 
to the existing system. It will continue to 
run parallel until our production model 
arrives in November or December. 

I August 1957, we began work on the 

production model program. Although 
the two models are similar, they differ 
enough to require entirely separate pro- 
graming. Naturally, armed with a year’s 
experience and a well maximized program, 
we found programing much easier the 
second time around. Moreover, improve- 
ments on the production model allowed 
us to further maximize our program. In 
fact, we are now able to have our program 
hit the minimum time point: it can process 
a transaction to completion as fast as a 
line on the material list (which shows what 
parts are to be drawn from stock) can be 
printed—about 112 seconds. The whole 
application should take approximately 21% 


hours a day. At the beginning of October 
we again went to San Jose to test our new 
program, this time for one week. 

The advantages we expect to gain from 
RAMAC are: 

1. Our records will always be up-to-date. 
Each transaction will be processed right 
after it happens rather than within the 
next nine days. Moreover, these up-to-date 
records will be easily accessible by inquiry. 
2. We will reduce manufacturing lead 
time. In-line processing by RAMAC, in 
dramatically reducing the time lag between 
the physical transaction and its reflection 
in our records, will thereby dramatically 
reduce our total lead time. 

3. We should reduce our inventory. Up- 
to-date records and shorter lead times 
should eventually enable us to reduce in- 
ventory substantially. 

In addition, we will have better control 
of source documents than has ever been 
possible. We are setting up controls to 
assure that all papers affecting inventory 
are actually processed. 
en efficiency inevitably raises the ques- 

tion: what will RAMAC displace? 
Obviously some equipment will become 
obsolete. We will be able to jettison several 
transfer posting machines. But the majority 
of the tabulating equipment now used for 
material control will simply be released 
for use on the many new tabulating ap- 
plications Square D is installing. 

The core of the question, however, goes 
beyond equipment; what about personnel? 
How many people are we going to elimi- 
nate? None! We are saving the clerical 
work involved in transfer posting and in 
checking for parts which need to be or- 
dered, but we are adding clerical work by 
setting up controls we did not and could 
not have before RAMAC. Thus, we expect 
our benefits to come, not from salary 
savings, but from the extensive indirect 
benefits that will flow from better control 
of material. s/p/a 
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“How to Select the Best Machines fur Your 
Office Needs,” Walter S. Athearn, Office 
Management, August 57. 


Detailed suggestions on how to organize a’ 


report to compare duplicating machines. 


“Seven Timekeepers Instead of Eighteen,” 
Modern Office Procedures, June 57. 
Describes how General Electric’s Metallur- 
gical Products Department uses call boxes 
for production timekeeping. Previously 
production employees reported in person 
to one of 18 timekeepers in the plant when 
they started or finished a specified unit of 
output. Employees averaged five trips a 
day. Then 28 call boxes were installed and 
employees reported through them to a 
central office. This reduced the number of 
timekeepers to seven. ° 


“It's Time for Time Standards for Clerical 
Labor,” Thomas C. Pitney, NACA Bulletin, 
June 57. 

States that a standards program can in- 
crease indirect labor productivity by 
66 2/3%. Illustrates the installation of 
sample standards, including a report to 
management on a department's efficiency. 


“The Gold Mine in Your Mail Room,” B. E. 
Sherwood and Howard A. Brooks, Office 
Executive, August 57. 

Detailed consideration of the following 
practices, with annual savings of $100-$600 
on each: 1) Use mail in place of phone 
when possible; 2) Use surface mail in place 
of airmail if destination is less than 200 
miles away; 3) Avoid insurance of low 


value mail; 4) Use receipted mail in place 
of registered when possible; 5) Control 
weight of volume mailings; 6) Use special 
delivery only when it can be effective. 
“Manufacturer's Parts Number Systems,” 
John H. Black, The Controller, June 57. 
Describes a nine-part number and letter 
system for parts identification. Explains 
why mixed number and letter identification 
is superior to numbers only. 

“How a 25-Employee Office Automated 
Order Processing,” Frederick Vogel, Office 
Management, July 57. 

Describes improvement in order processing 
by a company employing 800 men in two 
plants. A central office of 25 people receives 
orders from 18 sales offices. Orders are now 
relayed to the plants by teletype and com- 
munication is aided by a private telephone 
line. Monthly rental for this equipment is 
$700. Gives a detailed description of the 
procedure. 

“How You Can Convert to Terminal Digit 
Filing,” Winifred Shaugnessy, Modern Of- 
fice Procedures, August 57. 

Describes how an insurance company con- 
verted to terminal digit filing. Claims one- 
third reduction in filing personnel resulted. 


“Why Your Mailroom May Be Your Most 


- Expensive Department,” W. D. Sullivan, 


Office Management, July 57 

Detailed explanation of savings possible 
in large scale mail room operation. Some 
aspects are applicable to smaller scale 
operations. Suggests a seven-part program 
to appraise and improve the operation. 
“Soviet Paperwork is Being Mechanized,” 
A. J. Steiger, The Office, July 57. 
Summary report on data processing equip- 
ment in the Soviet Union. Covers tabulating 
machines and electronic computers. 
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editorial 


Once a Systems Man 


HEN A MAN ONCE EMBARKS ON A PROFESSIONAL CAREER IN 

the business world, he usually stays within his chosen field of endeavor for 
the rest of his working days. Once an engineer, always an engineer; once an ac- 
countant, always an accountant; etc., etc. Bankers, laywers, editors, physicists—few 
of them move into other fields. An exception, however, is the young, up-and-com- 
ing profession of systems and procedures. This field is full of new faces, but many 
of the faces of ten years ago are gone into other pursuits. 

The why of it isn’t hard to find—a leading clue can be traced in a recent news- 
paper article announcing that one of the nation’s blue-chip companies is launching 
an advanced management program to create an executive who is a “flexible man 
who can see beyond his own specialized area; one who easily faces problems and 
can make ready decisions, and one who is continually learning.” 

While by no means a jack-of-all-trades, the systems man’s daily work requires 
him to help the operating executives of his company to see beyond their specialized 
areas and integrate their activities efficiently and effectively with other depart- 
ments of their organizations. The systems man is truly flexible, (he usually has a 
dozen projects on his docket, concerning every function of the business), he faces 
problems easily (these are his bread and butter), he makes decisions readily (and 
usually has to convince the boss to do likewise), and he is continually learning 
(always seeking better ways to get work done ). 

For these reasons the systems man is more likely to be teaching rather than taking 
the type of advanced management program that more and more companies are 
using to broaden the industrial horizons of their supervisors and executives. And 
for these same reasons the systems man_ frequently is called on by management to 
move onward and upward into an executive position outside of the systems field. 

The effect on the systems and procedures profession is two-fold. First, there is a 
gradual turnover in membership, with the older men steadily moving upward into 
more responsible administrative posts in accounting, industrial relations, sales, pro- 
duction and other management fields. And secondly, there is a widening awareness 
of and interest in the systems and procedures profession by executives in all lines 
of business enterprise, because in a growing number of cases a review of an execu- 
tive’s background will reveal that he was“once a systems man.” s/p/a 
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